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flttCft&^ffcttllttflBfB 1 <B«fcRtftWBgi 2 ©!|&©Ji«©^n¥i3<^# 
[Hf3fc*5] 

t © v^rn^— t & § ft # & aa * u , 

MIB^^t«IB^|g^^«fc§3S^V^^Jl^(Z)t9I3m^^A^bTl^ 

[0 0 0 1] 
[0 0 0 2] 

[*»©&^] 

*-&wz?<i A^—^xY}0^m.mmnmmm^nx^o mm (b#) -c 

TStfB&SI b & , 40kHz^6 0 k H z ©g$fc«!!pm$&j&S2lffl 
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[0 0 0 3] 

^ (40kHz^60kHz) <Dm$t£^«pJtg£u 

[0 0 0 4] 

[f§BJ3^«$$: b £ 5 <h-r ?>«®] 

/to 

[0 0 0 5] 
[0 0 0 6] 

[^®^*-r^rcJ?)(Z)^] 

■tiTzmm^m mz\*. B2©»«$B«ia»5) «nE«ft£«¥»«kDtii 
sasacift^a^ e> ffi* s nfct&fs#raji«tff ***ii*r mm*. 

0 2©^IeIK8) fc, §JMtbT«j££ns*ifegrafeBlpi3V>T, WIBfflifc 
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CO 0 0 7] 

s s«bfc«ft©«»[Sfcfc^uTifi«^a^5iii**r*« 

[0 0 0 8] 

iffllB«ifca«¥§**««b;fc3& l <&*iftRtfSg 2 ©*iScDJl«(7) 

iitbTVi^o 

[0 0 0 9] 

[0 0 10] 
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[0 0 11] 

bfc*$fe©mafeffcteJ&DT^ 

tot, E&iSflt©*B/K 3Xh©m*«H*£fc#T**. 
[0 0 12] 

4 fc|B«©^^«HI*^ 2 Xte 3 fcf3*fc©m$tg{f St*?* o T, SufB 

^ig^^ttfiam i ©m&Rift&iBas 2 ©««[©HafE*©ffliin¥iSfc^©¥^ 

[0 0 13] 

mmm^mmmm 1 ©*«R^fB» 2 ©*«©M»t*©*Bin¥^ <t^#©¥ 
*5fc©vvrnfr—#©ffissc£&sre#*ffi#u H«iB^^«MiB^ig^ 

fc«fcSa^V^4^«©l6IBm^*A*UTN^«^^fc«koTtaiB't«IW^ 
[0 0 14] 

flasks©** fc^f s»«^a:&«itr*&iw&v>&»» m&&Rxfm& 

[0 0 15] 
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[0 0 16] 
[0 0 17] 

[0 0 18] 

cm i <Dmm<D%im 

HUt «$cH#ih9 0 0©HB&[»j£BT?fctK CPU (Central Processing U 
nit : ^^flOSgll) 9 0 1, A^^5 9 0 2. ^«P9 0 3, RAM (Random Ac 
cess Memory: IW»*&»tt*tfJL'* : &U — ) 9 0 5, ROM (Read Only Mem 
ory : M^mbWffl^U-) 9 0 6, S«fcHMB9 0 7, tH$HI&g|59 0 8;& 
ZfiP-i A3-^M9 1 OJC^oTM^nT^D, §att/U9 1 3K:«fco 
TSlStlTV^o *fctH^iai&«59 0 8fcH£B&|Bl!&$9 0 9#88ift$ns. 
[0 0 19] 

CPU 9 0 lte, ffifeO&'f S>*f&WtX*im9 0 2^e»A*$tlfc*f^« 
^mzfoCT, ROM 9 0 5 rtt^$nfc#i^n^7A^tBUTRAM 
9 0 6ftfc®IHU SR^ , D^9Aic36^T#tt!tBSB's©it^5 s — 

^£f?5 0 cpu9 0Kt OTAfcf»fjfewm«»csfliiww«9 o 7&mm 
n-H^»^TH-Bttn^9 o 8^m$kzn%m&nm7 : ~?*miEt zth 

*jjWal*3E*r2li:S. SfcCPU9 0 1ti, «**»<0£«#J^bfc*Vg#> 
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[0 0 2 0] 

ifwcpu9 o i \zmfj^n^o 

[0 0 2 1] 

s»»9 0 3tt, 'mmgk^jx-Jwmz.&vmj&tEn, cpu9oia^ 

o 

[0 0 2 2] 

RAM9 0 5H CPU9 0 1©$IJH(DT> C P U 9 0 1 X^lS^nfc^— ^ 
fciBITrS ffiftbTV^-x— ^&CPU9 0 1 C[il^t5fcfel:ffl^ 

<bft£o ROM9 0 6H «&B#tf-9 0 0Ci5'>Xf A^0^7^^>, 

ii«^#^o^^A9 1 6^iHm-r^o m^wnwm^u^^A9 1 7**, 

[0 0 2 3] 

S«$iJ«9 0 7titttSiSt9 «^g{f^tt9 17H T 

§159 1 0^t§. 
[0 0 2 4] 

tfPtm^9 o mmm&9 o 9*^x*^ns«#«rth»:bT, 

n^gi59 0 9«> fem$L§k<om^&tiw-? £®8&t*&So 

[0 0 2 5] 

^-fA3-FM9 1 Ott, S&S<f^B9 1 7^6ffi**nfc«-Hfca6^ 



&5 2002-233512 ^— v> : 
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Sr^ty^P^An— F££J&bT, CPU 9 0 1 fcffi^f^o 
[0 0 2 6] 

e9 1 7©m&yn>;/#i!rr&&o *^m^«9 1 7tey>-r-:M, Jl«c5i 

[0 0 2 7] 

7>x:Mte, JSIiftgC f 1 Rtf f 2 (0IJ;U^ 40kHz^60kHz§) 
[0 0 2 8] 

[0 0 2 9] 

^^^111^3^ ^^c^mi^2^e>x*bfc{f-^^ii>ibTtii*-r?) 

o 

[0 0 3 0] 
[0 0 3 1] 
[0 0 3 2] 
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[0 0 3 3] 
[0 0 3 4] 

$ns^s^*«»jb, wsij«r**fli-»ts i tuT«»E»aiwia!S2fcffi*-rs 
. ^©«^s i icat^viT, m«^&iii§&2 ws^**»safc& f i^e> f 2 

[0 0 3 5] 

iwftigtts^sfflAsnfcwsafcf d«M#^-rAn— H^ms9 1 ok: in 
nzxjjzn. nffl&m?—?<DmjE^<D&m$m\zmm-zn2>o ::t, ma 
^ 1 ifimw&L f iR^f 2 ©M^cD«-^^g«bfe«-&, ^^^m^ 2 
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» 

[0 0 3 63 

f CPU 9 01}^-fA3-Ff^9 1 O^eaHP^'f AH— K&A 

«W^Sff 5o ^I3«Jl?feM#Ma^?>«^th9 0 0(D«jf^-7n-$r 
?^ri3T&&o ^fCPU9 0 l^^Aa-H»9 1 0^e»^2p^-TA=] 

- h ifi aji $ n&v\ x«a* s nr^m ^miEigtz.mm? ^An-^wt 

¥U®Tbfc<h# Uf7^Al :No), ^^B^IsIg&2^«^S 2§rffi^-r§ 
[0 0 3 7] 

#©«»»Cfc*CT»»5iSiiS«»3!fc**ft;^**- £<&*^ PLL (Phase Lo 
eked Loop) H^^ffl^T^^iSM^^^^^r^^^^^^^ 

asjuirau «^g«^B9 1 7<Dm^mmmmitt^mm^-otco mz, m 
^(DmMz^mwijomM^mmhfsi^x^rzo 

[0 0 3 8] 

-en-mTfc, jmwM&j&f o&atti, «»[»aKifta©*i«ffl«»f 

i 5£fc*rs*&©a«58««»E»Cf 0<D^Jt^fc^V^Ti^BJTSo 
[0 0 3 9] 

f i = f 1 - f 0 • • • (1) Xte 
f i = f 2- f 0 • • • (2) 

[0 0 4 0] 
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mmkf lUc^tef 2®^ EI6-C^ 
t±5fcPWM (/Ui^ffi&ISi : Pulse Width Modulation) #5*nf^£*U 1 

o o%ti o%<D%mmremm-zn%>o ^LT;i©m&^s^~*M>bM#^ 

[0 0 4 1] 

tot, 5£ (1) fttf (2) ©f i&| f i I -^^T, 
a£ (2) © f i f i if 

f i = f 1-f 0 •••(!) Xte 

- f i = f 2 - f 0 • • • (3) 
5£ (1) Rtf (3) ^D^-T^i, 

0=f 1 + f 2-2 f 0 

f 0= (f 1 + f 2) /2 • • • (4) 

r f. i ms 1 2 © 2 jtm£g{rr& c t^T^s. 

[0 0 4 2] 

) Rtf (3) © f lXttf 2§| f 1 K i f 2 | fctSufc^S*. ^^-e 
, i£ (3) 0f 2$-f 2 

f i = f 1-f 0 •••(!) Xte 

- f i =- f 2- f 0 • • • (5) 

5fc (i) Rtf (5) &jnijrrst, 

0=f 1- f 2-2 f 0 

f0= (f 1-f 2) /2 • • • (6) 

ffi&Q&h* mmz, mm&mmfflkf o&MWkt iRtff 2©^©i/2 < 

[0 0 4 3] 

JSIiftjfcf 1 = 6 0 kHz, Ji6i&ifcf 2 = 4 0 kHzit^t, 5£ (4 
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f0 = (6 0 + 4 0) /2 = 5 0 [kHz] • • • (7) 
5£ (6) \Z&\t>T 

f 0= (6 0-4 0) /2 = 1 0 [kHz] • • • (8) 
ttzZo tot, ^^IJlit f 0 ^ 5 0 k H z t ^tt 1 0 k H z fc^t 5 
Z\tX, J^?fe^mtll^4^«4 0 kHzS:U?6 0 kHz ©V^lTtlGDls^j/^ 

[0 0 4 4] 

m«c fi> f 2 f o L(D^^mz-o^xmm-r & 
. nm\zm$&kf 1 = 6 o kHz, mtf 2 = 4 0 kHztu mu^mmu 

tf 0 = 10 kHz<OHS«i:bfci:*KlH&lfcJCtftia»4^6tti*Sn*fil# 

fl + f 0 = 6 0+ 1 0 = 7 0 [kHz] • • • (a) 

XWU f 1 - f 0 = 6 0- 1 0 = 5 0 [kHz] • • • (b) 

f2+f 0 = 40+1 0 = 5 0 [kHz] • • • (c) 

Xte> f 2- f 0 = 4 0- 1 0 = 3 0 [kHz] • • • (d) 

[0 0 4 5] 

fi£oT> 7^;V^tUi^6©^M^^5 0 [kHz] fttllt, 5$ (b) R 

(c) ®^T^snfe«W7>r;v^iaK6S®3abT^iW3»ii«iiiK 
7-stii*$n^o 5S: (a) ri* (d) cortex -Brfo^nfrm^fe. y-ov 

[0 0 4 6] 

i^IMfttf 0 = 5 0 [kHz] ©H£kfcbfcfc#te«ifc»3fc» 

mtt 4 ^ e> tti* snares© jfi&i&wu 

fl + f 0 = 6 0 + 5 0= 1 1 0 [kHz] • ♦ • (e) 
Xte, fl-f 0 = 6 0-5 0 = 1 0 [kHz] • ♦ • (f) 
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f 2 + f 0 = 4 0 + 5 0 = 9 0 [kHz] • • • (g) 

XWu f 2-f 0 = 4 0-5 0=-l 0 [kHz] • • • (h) 

[0 0 4 7] 

^ZT\ If C^^iaoTIt 2 -QCitWit^ ^ & , ft (h) 

(Dmmmmtvx^^K ^t-ox. 7 4)v&m&G<n&fefi&.&&io [kH 
z] ftttit, ft (f) -&& (h) <D-fi?&x&f&zntc.m j t%&7 j )i?m$& q £ 
aauT«fnBffl»yiMBisK7^Hi*sn*.- — ^ (e) Rr* (g) 

[0 0 4 8] 
[0 0 4 9] 

[0 0 5 0] 

©^fc:43tt£*&B#ff©Mcte, IS 1 ©m&fl#ff9 0 0 

fi9 1 7 0 4fc*l/fc«jft5fll«it9 2 0 te»£m*fc**J=fefcl^irefcS, 
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[0 0 5 1] 

m-^*»s*rs^ssn!&i i oshsas. $snm$&i i o ©56®*rsM-%tt^ 

[0 0 5 2] 

u mm^&m^s 3 tbT««fta*iiiii62 ^m^-r^o ^©m-^s 3 \zm 

[0 0 5 3] 

ftM^y Mn!j& 1 1 tt, ^^mtHig&4fcA^bfem-^^1 : i^S2P^, % 
mhje&i i o*^x*bfcfli^<ott:*a©xi^«:WfiE*rsiHiK'r*«>. 

[0 0 5 4] 

»>WlHlg& 1 2 tot, htelJS&l 1^6««aRf 0' (Dm^Xtlls, 

[0 0 5 5] 

#>s mwf&mm$L&f 0, M&ifcf iewx f 2\z^x, ^ (4) x« (6) o 

W«#JfcW*Efc*1»itfc*$-*. fct, MI»«f 0^ (4) fcb 
fcfc** 5£ (1) 
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I 

f i = f 1- f 0 

= f 1- { (f 1 + f 2) /2} 
= (f 1-f 2) /2 • • • (9) 
#J*ft*rs. I«55SjgH«[»fO^ (6) £bfc£#> 

f i = f 1 - f 0 

= f 1 - { (f 1 - f 2) /2> 

= (f 1+f 2) /2 •••(10) 

[0 0 5 6] 

WtftSfcf 1 = 6 0 kHz, mfflkf 2 = 40kHztU m&f&MMfc&f 0 

f 1 + f 0 = 6 0 + 1 0 = 7 0 [kHz] • • • (i) 

Xte, f 1-f 0 = 6 0-1 0 = 5 0 [kHz] • • • (j) 

f 2+ f 0 = 4 0 + 1 0 = 5 0 [kHz] • • • (k) 

f2-f 0 = 4 0- 1 0 = 3 0 [kHz] ♦ ♦ ♦ (m) 

[0 0 5 7] 

foT, ^^;V^0{f&6<DlS^«^5 0 [kHz] £*rnfc£» afc (j) R 
[0 0 5 8] • 

CJIT, t^SB*ft»t^^«koTlfe&§ffoTV^2:2:A^, fO' =f i = 5 
OkHztWW^.foT, ^@K12^T, fO* = 5 0kH 
z<Dm^*5ftmVT f 0 = 10 kHztn^tUckD, 2lft©tt^i 

[0 0 5 9] 

mm&mmmkf 0 = 50 [kHz] ©H£ffl£bfc&*fc«»»*ifc 



#12 0 0 2-2 3 3 5 1 2 



f 1 + f 0 = 6 0 + 5 0 = 1 1 0 [kHz] • • • (n) 

fl-f 0 = 6 0-5 0 = 1 0 [kHz] • • • (o) 
f 2 + f 0=4 0 + 5 0=9 0 [kHz] • • • (p) 
Xtt, f 2- f 0 = 4 0 - 5 0=- 1 0 [kHz] • • • (q) 

[0 0 6 0] 

££7?, m-^0'&^^oTiEA2 , Q©^I»[|Sfc*«^*rsc.fc^e>, & (Q) 
CDTOm^t^UTfe^Vio tot, ^^;i/^IU^6<Dlg^»^l 0 [kH 
z] frn«, 5£ (o) 1kZ$ (q) ©^T?-&^nfcfi!IW7-f;V^ISI8&6* 

[0 0 6 1] 

&nm&\ 2&jaffina»tbT (m^ms) > fo* (=f n =i 

0 kHz(Dff-*§-£5ji<gUTf 0 = 5 0 kH z fcTS £ fcfc«t U> 2J^^<D«^ 
[0 0 6 2] 

[0 0 6 3] 

»2©^»©«HBTW;, RJDMft«I9WH 0#*4R*.£%&!§I&1 1 0£fiJffibT 
!9ft%iA^ f 0 ©fl*ft4l36bfc*J, «BW©»MITtt, MgB3§^HI8&5£> 
ffi*-rS«#*NS8^lHl^l 0©MfcfflV^tt^igi9 3 ofc^vrsB 

0 *«^-rs*&S«Stt 9 17&, ^5 fc^Lfc«^«^« 9 3 0 Klfi^gl 
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[0 0 6 4] 

ITOtfclfc^ 4 0 te, 5 , JUglU^ 1 3 |liI$§$i2&IH!& 1 4 £H1;L 

[0 0 6 5] 

1 ifiM&& f 2 Of^^Silfc^, j%i£31iiRleIE& 2 teJTOiC f 1 

\zmtivm\ tz\x, ra»MftiftiaKi4ttfli-^*sx*$ns^s^& j wsiib, 

[0 0 6 6] 

*x*bfcjs»5i5«iii»5ttffl*t-sfli-%©(fcffl*ipiarr*. 

[0 0 6 7] 

AffiftjM&Rf o, nftftf lWf 2\Z&\t*X* 5£ (4) X« (6) 0) 

zLt&wt&h-rz. t^x, Att&&Mcftf o^ (4) tv 

■tct%, ^(1) iD> 
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f I=f 1-f 0 

= f 1- { (f 1 + f 2) /2) 
= (f 1-f 2) /2 ..-(11) 

wtfrtLt*. &tc, m&ftmmmk fo*a (6) tufctt, 

f i = f 1 - f o 

= f 1- { (f 1-f 2) /2} 
= (f 1+f 2) /2 .-.(12) 

[0 0 6 8] 

fflMcf 1 = 6 0 kHz, ffl&ftf 2 = 4 0 kHztU jaffi^SSUQtftSc f 0 

f 1 + f 0=6 0 + 1 0 = 7 0 [kHz] • • • (r) 
Xte> f 1-f 0 = 6 0- 1 0 = 5 0 [kHz] • • • (s) 
f 2+ f 0 = 4 0 + 1 0 = 5 0 [kHz] • • • (t) 

f2-f 0 = 40-1 0 = 30 [kHz] • • • (u) 

[0 0 6 9] 

fo'T, 7>f;V^E»66©l9!3g««[»CS5 0 [kHz] tt^H * <s) R 

(t) ©^^^^nfcM^^-f^iiiKe^afflUT^iBi^iiffiiHiK 

[0 0 7 0] 

ft, Bp-&t»M««ft f i fcR— T**^^**^*^ fO'=fi = 50kH 
zttf^tn^5^ 0 tot, JlfgHIS&l SfcfcWr, f 0 = 10 kHz© 
mmtsmmVXf 0' =50kHzi:t§. *UT»«bfc«#*H»lfciftlII 

[0 0 7 1] 

TOWiCf 0 = 5 0 [kHz] <D®femtV1t£%\zmtiLW@&k 
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fl+f 0 = 6 0 + 5 0 = 1 1 0 [kHz] • • • (v) 
Xte> fl-f 0 = 6 0-5 0 = 1 0 [kHz] • • • (w) 
f 2 + f 0=4 0 + 5 0=9 0 [kHz] • • • (x) 
JUZ* f 2- f 0 = 4 0 -5 0=- 1 0 [kHz] • • • (y) 

[0 0 7 2] 

c^T, fll-%©'&ritte:«koTiEH2o©«iafc*«5e^*r 5£ (y) ottt 
ISMfitbT'b.kVi. fcT, 7^;^®K6©«3gffl«[ft&l 0 [kHz] t 
TtlH 5£ (w) Rtf (y) ©^7?^$nfclt^^^;V^lHl^6 

[0 0 7 3] 

s^®^ i 3 &&nm&t.'?n\z m^m . f o = 50kHzo 

if*5^UTf 0' =10kHzttSuWt, J3l88fcf O^MWift 
[0 0 7 4] 

[0 0 7 5] 
[^Jc^H] 

[0 0 7 6] 
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[0 0 7 7] 
[0 0 7 8] 

1(1*914 r# 5 fcB3«©56^fc<kn«, i o©58fi^afc«fcoT««afactft^ 
afc^^at^ciii^s^^tj&ST?**. tot, n&8d^¥»&£tfift& 

[0 0 7 9] 

[mi] 

[02] 
CH3] 
[04] 
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[®5] 

m 3 ©sllMo»IIK:^W-*«8[gfll^«:(OiaK^n y $ m* 

me] 

907, 9 2 0, 930 ^mWMU 

1 7>t-^ 

2 nmmsvmt 

5 jmmmm% 

6 7^;i/^mi^ 

8 $t&0i& 

10,14 HWRftlilft 
11 (tffi'>7h®K 
1 2 

1 3 ji{&lHli& 
110 ^SESS 

9 0 1 CPU 
9 0 2 Xtlffi 
9 0 3 

9 0 5 RAM 
90 6 ROM 
9 0 8 fHS 0S&£l$ 
9 0 9 3§JgHIB« 
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WBfci*gH f 1 7kT$ f 2 CD 2 jg$fe£g*S"5mfc*ifc£«^« 9 171: 

&^T. RffiMMttf 0= (f 1+f 2) /2iim. ^-UTCPU 
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